Six years ago intravascular ultrasound imaging was first performed in humans. Technical progress since then has been steady. The newest catheters are smaller than 3 French and are sufficiently trackable to reach most lesions in the coronary arteries. The image quality from commercial systems will continue to improve, but the existing technology already provides interpretable images in most situations. This has allowed investigators to begin to address the practical questions of clinical utility and cost effectiveness-specifically, how and in which cases should intravascular ultrasound images be used to guide diagnosis and subsequent intervention? Plaque burden Several significant imaging studies were launched in 1993 and some intriguing preliminary findings are emerging. The most impressive observation in any centre's initial experience with intravascular ultrasound is how extensively plaque is distributed in the arteries. When a vessel with a target lesion identified by angiography is scanned it is rare to find any segment of the artery that is free from disease. This includes the angiographically "normal" reference segment used to judge the size of an angioplasty balloon or other device. Ultrasound imaging shows that a typical reference segment has a 30-40% plaque burden by area (that is, the boundary of the diseased intima is more than a third larger than expected from the angiogram). It is presently unclear whether a more accurate understanding of the overall plaque burden and vessel dimensions will be useful in the context of interventions. There are preliminary data to suggest that the plaque burden in the reference segment correlates directly and strongly with the likelihood of restenosis after percutaneous transluminal coronary angioplasty (PTCA).1 One explanation for this finding is that a larger plaque burden in the reference segment leads to undersizing of the balloon. A randomised trial has recently been initiated to test whether aggressive sizing of balloons, based on ultrasound-determined vessel measurements, will result in more favourable short-term and long-term outcomes.
Remodelling A second feature of plaque distribution that has been well characterised by pathologists but is invisible to angiographers is the phenomenon of remodelling-the "compensatory" dilatation of the vessel segment in a region of plaque accumulation.23 This phenomenon is commonly seen with intravascular ultrasound. In our own experience remodelling has the greatest impact in the setting of directional atherectomy. A proximal left anterior descending artery that appears by angiography to be of normal calibre-3-5 mm, for example-will typically be seen by ultrasound to have a media-to-media diameter of 5 mm or greater. The influence of remodelling along with underestimation of the true vessel size because of disease in the reference segment combine to create a dramatic underestimation of the true vessel size when angiography is used as the sole source of information.
Effects of PTCA In addition to providing a more accurate understanding of the distribution of plaque in vessels, ultrasound has produced interesting and potentially useful insights into the mechanisms of different interventional devices. For PTCA, ultrasound has clarified the role of dissection in the response of a lesion to balloon expansion. Some form of tearing of plaque can be confirmed by ultrasound in 60-70% of surveyed PTCA cases. Typically the tears originate in two places: (a) at the edge of an accumulation of plaque, where the more compliant normal vessel wall meets stiffer plaque; or (b) adjacent to localised deposits of calcium, where there is also a compliance mismatch-here between the calcium and the surrounding plaque.4 Tearing clearly helps release the circumferential constriction a plaque imposes on the vessel segment. The acute gain (increase in lumen area) seen in coronary artery segments that tear is 20-30% larger than that which is seen in lesions that stretch but do not tear. Current trials are examining whether this translates into better long-term outcome. Interestingly preliminary studies of outcome published to date have yielded conflicting results. One study points to increased restenosis rates when there is ultrasound evidence of dissection5 whereas another suggests that it is the absence of dissection that leads to increased restenosis. 6 Variables that have shown a statistically powerful relation to the outcome of PTCA in these early studies are lumen area and an index of lumen area divided by total vessel area (lumen plus plaque).7 At a first glance, these results seem to confirm the "large lumen hypothesis" advocated by Kuntz et 
